ABSTRACT. We begin with the basic definition and soma very simple examples from the theory of univalent functions. After a brief look at the literature, we survey the progress that has been made on certain problems in this field. The article ends with a few open questions.
article ends with a few open questions. (1970) CODES. Primy 30A6, secondary 30A2, 30A34.
AMS (MOS) SUBJECT CLASSIFICATION
i. THE HEART OF THE SUBJECT. As trivial examples, we mention that f(z) -= z is univalent in E while 2 f2(z) z is not univalent in E. The function z + zn/n is univalent in E for each positive integer n. The function sin z is univalent in the larger disk z < /2.
PROBLEM. Find a useful set of conditions on the sequence {b that are n both necessary and sufficient for f(z) to be univalent in E.
This open problem is extremely difficult. However, partial results have been obtained, some of which will be stated here.
We observe that if f(z) is univalent, then so is f(z) [27] , Goluzln [8] , Jenkins [14] , Hayman [ii, 12], Pommerenke [25] and Schober [28] .
The best result known today is due to D. Horowltz [13] who proved that anl __< 1.0657 n, (1.7)
using a very deep method due to Carl FitzGerald [7] . .3) is never zero for Zl, z 2 e E. Now suppose (3.2) is satisfied, then the same inequality is true for each S (z) and hence the condition (3.2) is a sufficient condition for F(z) and n every S n(z) to be univalent in E.
Let PS(1) denote the set of all functions F(z) of the form (1.2) for which F(z) and all the partial sums are univalent in E. Thus the condition (3.2) is a sufficient condition for F(z) to be in PS(1). However, the condltion is not necessary as we will soon see.
Alexander [2] has proved that if a k __> 0 in (1.2) and i => 2a 2 => 3a 3 => f f i > nan >= >= 0, (3, 4) then F(z) is univalent in E. For example n (-z) . z__ (.3.5) In [9] Goodman conjectured that if f and g are in CV, then (f + g)/2
is at most 2-valent. Styer and Wright [29] produced a pair of functions in CV for which (f + g)/2 is 3-valent and they venture the opinion that this sum "may very well be infinite-valent for some f and g in CV." Other questions about such sums have been raised and answered. For furthr details see [5, 9] .
There are similar results for the geometric mean of normalized functions, (3, 14) hut for brevity we omit the details [9, I0] (3.17) is close-to-convex in E. THEOREM 6. If f(z) is normalized close-to-convex in E and g(z) is normalized starlike in E, then J(z) given by (3.18 is close-to-convex in E.
It is worthwhile to compare Theorem 1 and 6 and to observe that when "closeto-convex" is replaced by "univalent", the maximum valence of f**g Jumps from 1 to .
We now look at the bounds for the coefficients if f(z) is p-valent in E.
In his thesis, the author initiated 
for every n > p.
The reader will find in [9] [32] has investigated the applications of sums of the form (4.11) to magnetic fields. In this work, some of the residues may be negative.
